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1. Getting started 
1.1 Introduction 
In this report we will present a manual of FLATFISH 2.0, a bio-economic simulation 
model of the spatial dynamics of North Sea flatfish (plaice and sole) and its 
fisheries. The objective of the model is to study the spatial dynamics of the flatfish 
populations, the fisheries and the economics of the fisheries to allow evaluation of 
various management regimes such as closed areas (Jansen et al., 1994). 
The current version of the model (FLATFISH 2.0) was delivered in june 1997. An 
earlier version was described in Pastoors et al (1994).The data-files are updated 
until 1995. In this manual we will describe: 
• how the model is implemented 
• how to use it 
• what specifications are needed, and 
• how to interpret results. 
Further references to the model can be found in two complementary reports: 
• FLATFISH 2.0: technical documentation (Pastoors et al, 1997b) 
• FLATFISH 2.0: background documentation (Rijnsdorp et al, forthcoming) 
The model was developed as a joint project "Schol case" of three Dutch research 
institutes: 
• National Institute for Marine and Coastal Management (RIKZ) of the Ministry of 
Transport and Public Works 
• Netherlands Institute for Fisheries Research (RIVO-DLO) 
• Agricultural Economics Research Institute (LEI-DLO). 
In addition to this core-group, several institutes participated in the development of 
the model: 
• Dutch producers organization for fish and fish-products (PV) 
• Netherlands Institute for Sea Research (NIOZ) 
• Ministry of Agriculture, Nature Management and Fishery (LNV) 
In this manual we will use the following notational conventions: 
CAPITALS seneca defined functions, variables, parameters 
Italics Flatfish 2.0 variables etc. 
Bold commands 
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1.2 SENECA, FLATMAN and SMU 
FLATFISH 2.0 was developed in SENECA 2.0 (Simulation Environment for 
Ecological Application, de Hoop et al., 1992; de Hoop, 1992)1. Within this 
environment, differential or difference equations can be solved numerically using 
different methods. Results of simulations can be viewed visually or can be written 
to an output file. SENECA converts FORTRAN source-codes into exécutables for 
the model itself (FLATFISH.EXE) and also for calibration (XCAL.EXE) and 
sensitivity analysis (XSENS.EXE). The compilation from source-code to executable 
has been realized with LAHEY F77L-EM/32 FORTRAN 77 Version 5.20 (Copyright 
1988-1992, Lahey Computer Systems, Inc,) whereby object files and library object 
modules are linked together in a protected-mode output file that is executable in 
extended memory. The copyright on the FLATFISH 2.0 source code and the data 
files belongs to the RIKZ, RIVO-DLO and LEI-DLO. 
Although SENECA has proved very useful in the development of the model, we felt 
the need for two additional programs in order to effectively communicate the results 
of the model: 
• flatfish manager FLATMAN.EXE: an additional shell for the potential end-users 
of FLATFISH 2.0. It was written by W. Dol (LEI-DLO) and shields the user for all 
the technical detail that is needed to operate SENECA. It should be noted that 
it is not essential to have SENECA in order to run the model. The compiled 
versions of the model can run stand-alone or within the FLATMAN-shell. 
• Seneca Map Utility SMU.EXE: a graphical program that shows the results of 
simulations on a North Sea grid basis. It was written by M. Pastoors (OTE). 
Both utilities were developed as freeware, although the copyright belongs to the 
National Institute of Coastal and Marine Management (RIKZ). 
1.3 What is on your disks 
FLATFISH 2.0 is distributed on two 31A" disks in a compressed format. Disk 1 
contains the main exécutables FLATFISH.EXE and FLATMAN.EXE and all the 
necessary input files. Dist 2 contains the exécutables for the sensitivity analysis 
and calibration (for a list of all the files on the disks, see the appendices in the 
technical documentation). 
1 SENECA 2.0 can be obtained from the Netherlands Institute of Ecology, Centre for Estuarine 
and Coastal Ecology (NIOO-CEMO). Cost of registration as licensed user amounts DFL 150. After 
registration the user gets SENECA 2.0 including a manual and a demonstration model. To become a 
licensed user write to: Peter M.J. Herman, NIOO-CEMO, Vierstraat 28, 4401 EA Yerseke, The 
Netherlands. Fax: (++) 31 113 573616. 
2 
1.4 System requirements 
FLATFISH 2.0 is a MS-DOS based application that can also be run in a windows 
3.1 or windows 95 dos-box. It is essential to have extended memory available. The 
application has the following system requirements: 
• a 80386 with co-processor (80387); a 80486 SX with co-processor (80387), a 
80486 DX or a pentium processor 
• at least 4 Mb memory 
• about 5 Mb free handdisk space. 
• optional: the SENECA package 
• optional: the Lahey compiler package. 
1.5 Installation 
If FLATFISH 2.0 is installed on a computer where SENECA is already present, all 
SENECA facilities will be available. In order to be able to re-compile the program, 
the user should have the Lahey fortran compiler installed. FLATFISH 2.0 should be 
installed in a subdirectory of the SENECA directory (e.g. C:\SENECA): 
cd \seneca 
Make a new subdirectory FLATFISH (this name is obligatory): 
md flatfish 
move to the flatfish directory: 
cd flatfish 
insert disk 1 in drive A: and install by typing: 
a:install1 -d 
insert disk 2 in drive A: and install by typing: 
a:install2 -d 
If SENECA is not available, the user can choose where the FLATFISH subdirectory 
should be (e.g. in the root C:\). Also, the name of the subdirectory does not 
necessarily have to be 'FLATFISH', but can be any name (but we advise to use 
FLATFISH, for consistency reasons), 
cd \ 
Make the new subdirectory FLATFISH (or any other name): 
md flatfish 
move to the flatfish directory: 
cd flatfish 
insert disk 1 in drive A: and install by typing: 
a:install1 -d 
insert disk 2 in drive A: and install by typing: 
a:install2 -d 
You have now installed the following exécutables in the FLATFISH directory: 
FLATMAN.EXE The FLATFISH-POLICY shell 
FLATFISH.EXE The FLATFISH model executable 
Q.EXE A shareware editor Qedit used by the policy shell 
RUN386.EXE The Lahey/Phar Lap stand-alone DOS Extender 
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SMU.EXE 
XCAL.EXE 
XSENS.EXE 
SAVER.EXE A small utility to save results of a FLATFISH 
simulation run 
The Seneca Map Utility 
The FLATFISH calibration executable 
The FLATFISH sensitivity executable 
We have included the shareware editor Qedit which is used in the policy shell to 
change ASCII files. If you want to use you own editor, you have to set the 
environment parameter EDITOR. If you want to use the imaginary editor EDIT 
located in the imaginary directory C:\EDIT, you should add the following line to your 
AUTOEXEC.BAT: 
set EDITOR=c:\edit\edit.exe 
You should restart the computer to make this setting available. 
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2. Short description of the model 
2.1 Spatial structure 
Flatfish 2.0 consists of 120 ICES rectangles in the North Sea, ranging from 49.5 to 
58.0 longitude and from -3.0 to 9.0 latitude.(figure 1). The average surface of each 
rectangle is 30x30 square nautic miles (around 58x58 km2) although some coastal 
rectangles can be smaller due to the way the coastline intersects within an ICES 
rectangle. All relevant processes in the model are related to these ICES-rectangles: 
fish migrate between rectangles, fishermen fish in certain rectangles, they can be 
closed or opened for fisheries etc. 
2.2 Population structure 
Plaice and sole populations are composed of a pre-recruit size class, a discard size 
class representing the undersized fish which are caught but discarded, and a 
number of size classes representing commercial market categories (Table 2, page 
44). Note that there is a difference in the numbering of variables between the 
biological and economical sections: biologists tend to count from the smallest 
lengthgroup (e.g. PLAICE1) to the biggest lengthgroup (e.g. PLAICE6), economists 
count the other way around. Thus PLAICE1 denotes the smallest fish (5-15 cm) in 
the biological subroutines and the biggest fish (>41 cm) in the economical 
subroutines. The basic calculations are performed with the biological names (which 
are also declared as state-variables). The economical variables are simply 
converted from the biological variables. For more information, the reader is advised 
to consult the technical documentation. 
Populations are expressed as numbers, which can be recalculated to weights. 
Basic biological processes are only calculated with numbers. Note that 1 
'FLATFISH-individual' stands for 1000 fish, in order to reduce computations. 
2.3 Ship structure 
The model has a fleet list (vessel name, engine power, age of the vessel and the 
motor) and uses this list to calculate several cost components. The vessels are 
aggregated to Horse-power groups when effort and catches are to be calculated. In 
the model six HP-groups are distinguished (table 4, page 44) 
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2.4 Time structure 
The basic time-step in FLATFISH 2.0 is one week. Many processes are expressed 
as weekly rates. In SENECA however, the basic time-step is one day. In order to 
link the time-step of days to a desired time-step of weeks, a special routine has 
been added to the simulation routines in XSIM1.FOR (see technical documentation 
for details). 
The model also incorporates aggregated time-steps: some processes are 
calculated once a month, others once a quarter or once a year. 
The subroutines GENERAL and RESET are written to deal with the timing of 
processes. GENERAL is the first subroutine that is called each time-step. It checks 
whether a week, a month, a quarter or a year has been reached and subsequently 
changes one of the time-flags that is associated with that period. RESET, which is 
the last subroutine each time-step, resets those flags if necessary. 
Because FLATFISH 2.0 uses a fixed week-step for calculations, a year can consist 
of either 52 or 53 weeks, but nothing in between. Similarly, a month consists of 
either 4 or 5 weeks. Details on these procedures are given in the technical 
documentation. 
2.5 Biology 
In Figure 2 (page 46) a flow-diagram of the biological and economical processes of 
FLATFISH 2.0 is shown. The basic biological processes which are distinguished in 
the model are: recruitment, growth, natural mortality, migration and catching. These 
have been modelled in separate subroutines (RECRUIT, GROWTH, MORT, 
MOVE, CATCH). More detailed descriptions of the biological part of the model can 
be found in the background document (Rijnsdorp, et al, forthcoming) and in 
Pastoors et al. (1994). 
2.5.1 Recruitment 
Recruitment has been modelled as a singular occasion at the beginning of a new 
simulation year. Four possible ways of estimating recruitments have been 
implemented in the model: 
• reading recruitment numbers from table-files 
• using a Shepherd stock recruitment relation (Shepherd, 1983) 
• using a Shepherd stock recruitment relation with a random component added 
(Hilborn & Walters, 1992) 
• drawing a recruitment number from a log-normal recruitment distribution 
Furthermore, recruitment has been separated in two aspects: the number of 
recruits which are dealt with in the above mentioned way, and the distribution of 
recruits over the coastal areas. The last aspect has been estimated by the ICES 
Working Group for 1991 and we assumed this relative distribution to hold over the 
different simulation years (ICES, 1994a). 
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2.5.2 Growth 
Growth in length (and weight) of sole and plaice is addressed by converting a 
simple von Bertalanffy growth curve for an individual organism to relative speeds 
by which individuals in a certain length-group move on to the next length-group.The 
two most relevant parameters of the von Bertalanffy growth curve are input 
parameter to the model. These are the growth constant K and the largest 
attainable length for an individual U>. The larger we choose K, the quicker 
individuals move between length-classes. 
Growth is applied once a quarter. It can also be concentrated in two quarters of the 
year by changing the parameters PLAKFACTOR in the GROWTH.PAR file. If 
PLAKFACTOR is chosen 0.25 for each quarter, growth is equal in all parts of the 
year. If the quarter 2 and 3 are chosen 0.5 and the other as 0.0, growth is 
concentrated in the second and third quarter. 
Two additional influences on growth can be activated in the model: 
• effects of eutrophication, and 
• effects of density-dependence. 
The influence of these processes is still highly debated (see for example Rijnsdorp 
& van Leeuwen, 1992, 1994; Rijnsdorp et al. 1996; Iles & Beverton, 1994, Boddeke 
& Hagel, 1991), yet we wanted to supply the possibility of investigating possible 
influences by these processes on the North Sea flatfish fisheries. 
The eutrophication effect for plaice is described as: 
Kpla = Kpta * (1 + PFla * 
Pref 
whereby Kpia is the von Bertalanffy growth factor for plaice, Ppia is the weight given 
to the eutrophication-effect for plaice (0 means no effect, 1 means full effect) and P 
is the maximum amount of total phosphorous at Lobith in a given year while Pref is 
the reference situation which was arbitrarily set to 1991. 
Density dependence is modelled with reference to year class strength. Thus, 
G*(i> = Gpia (V*0+aph*^pla (nf>; N* (i>) 
Npjref) 
whereby Gpia(i) is the growth-rate out of length-group /' for plaice, apia is the plaice 
scale factor for density dependent growth, Npia(ref) is the average year class 
strength and Npia(i) is the number of plaice in length-group /'. This calculation is only 
performed for the two smallest length-groups, since it is assumed that density 
dependent effects on growth will mainly be concentrated on the smaller length-
groups while they still occupy the nursery areas. 
2.5.3 Natural Mortality 
Natural mortality has been implemented as a constant rate per length-group. 
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2.5.4 Migration 
The study of migration patterns of flatfish is a field of investigation with a lot of work 
going on . In the background documentation to FLATFISH 2.0 (Rijnsdorp et al, 
forthcoming, see also Pastoors et al, 1994) we documented our strategies in 
modelling the migration of plaice and, to a lesser extent, sole. Here we will only 
summarize the basic assumptions and implementations. 
The simulation of the dynamics in the spatial distribution of plaice is based on the 
observed movements of tagged plaice. De Veen (1978) has shown that plaice 
exhibit a seasonal cycle in migration. The seasonal pattern is illustrated by the 
position of the centre of the recaptures. The data shows that adult plaice migrate in 
a northerly direction towards the summer feeding grounds after the winter 
spawning period and move back to the spawning areas in autumn. Tagging 
experiments further show that individual fish disperse over a wide area after 
release, but concentrate again on the tagging site after 12 months. Juveniles 
moves away from the shallow coastal grounds in autumn in response to the 
seasonal cooling and takes up the seasonal pattern of adults. For the present 
study all the available tagging data have been re analyzed, comprising 11.471 
recaptures from adult and 4020 from juvenile experiments (recaptures >=13 
months after release). The objective of the re analysis was to estimate migration 
directions and migration speeds by rectangle by month, and to estimate rates of 
dispersion as a function of fish length. 
The analysis resulted in a database containing monthly migration vector for a 
number of ICES rectangles. These vectors were extrapolated to all ICES quadrants 
and subsequently decomposed in a north-south and an east-west component. 
From these orthogonal vector we calculated the rate of exchange between 
adjacent rectangles. Thus, to run the FLATFISH model we have to read a table file 
(PLAMOVE.TAB) in which the orthogonal vectors are listed per rectangle and per 
month. This provides a forcing on the migration of plaice in the model. 
In the development of FLATFISH 2.0 the inclusion of sole as a relevant species to 
model, occurred relatively late. Therefore the extensive statistical analysis on 
tagging data that was possible for plaice has not been executed for sole (so far). 
As a first approximation, we used quarterly distribution patterns for sole as a 
means of redistributing fish over rectangles. This is done on a quarterly basis 
(instead of the monthly basis for plaice). Furthermore, by using a fixed 
redistribution matrix, we may miss the effects of local concentrations or depletions 
since at each time-step we take the total number of fish in a certain length-group, 
and redistribute them according to the matrix. The fish do not have a location 
themselves, they are merely fractions of the total population. 
2.5.5 Catch 
Catches of fish (both plaice and sole) are implemented as weekly processes. At the 
end of each week, we calculate the total effort and the total number of fish in a 
certain rectangle. The catch is calculated as a function of these two in combination 
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Cpla(hS) r)/. ,2 
with a constant catchability parameter (PLACATCH(i), SOLCATCH(i)) which is 
defined in CATCH.PAR (and for users of FLATMAN in BIOPAR.TAB). In formula: 
E(j) * Nph O) * CB pla (g) 
R(if 
whereby C(i,g) is the catch in rectangle i of length-group g, E is the effort in a 
certain rectangle i, N is the stock in a certain rectangle and length-group and CB is 
the catchability of that length-group. R2 is the surface of the rectangle (Gulland, 
1993). 
2.6 Economy 
Economical processes incorporated are: employment, prices, costs, revenue, 
investments, vessels, effort All economic processes are grouped in a separate file 
(ECONOMY. FOR) and a separate subroutine (ECONOMY) which is further 
subdivided in subroutines describing all relevant processes. More detailed 
descriptions of the economical processes can be found in the background 
document (Rijnsdorp et al, forthcoming) and in Dol (1995). 
2.6.1 Fleet capacity and activity 
The simulation model has a fleet list (vessel name, engine power, the age of the 
hull and engine). By changing this list it becomes possible to change the fleet size 
and structure in many different ways (in age distribution or in HP-groups as a result 
of decommissioning). 
The Dutch fleet has a days-at-sea restriction. For every HP-group the FLATFISH 
model allows to change the days-at-sea and therefore change the fleet activity. 
These restrictions can be specified on a 
yearly (total number of days-at-sea) or even a weekly basis (the distribution of the 
days-at-sea within the year). This makes it possible to close (parts) of the fishery 
for certain weeks, months, etc... 
2.6.2 Fishing effort 
The economic model has to calculate the effort that is exerted every week, i.e. to 
predict the behaviour of fishermen. To be useful in the FLATFISH model, the 
behaviour of fishermen is modeled using certain explanatory variables. These 
variables not only determine the effort per group of fishermen, but within the 
simulation model it should be possible to change these variables and hence 
simulate effects and changes of behaviour as a result of changing policy and 
stocks. The unit of effort that is widely used for beam trawling is HP-day, i.e. this is 
the number of days fished, times the engine power a the vessel. 
The calculation of effort is done in two steps. First the fraction of the capacity per 
HP-group that is used every week for flatfish fishing (defined as the average 
number of hours within the HP-group spent that week on flatfish fishery) is 
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calculated. Knowing that the maximum number of fishing hours in one week is 168 
hours, a weekly capacity level for every HP-group is defined by the average fishing 
hours divided by 168. Investigations of the capacity indices for the year 1990-1995 
showed that the capacity level can be used in combination with the number of 
vessels to predict the number of hours a HP-group will spend fishing every week. 
Having the level of fishing effort for every week, the next step is to specify the 
spatial distribution of the effort over all the ICES rectangles. By looking at the 
Dutch logbook data one can conclude that fishermen tend to have a yearly pattern, 
i.e. they go to the same fishing ground this week as they did exactly one year ago. 
Using this information and the results of the tagging experiments in the biological 
model, the relative monthly effort distribution of the HP-group of 1996 (i.e. the last 
available year) is used as the spatial distribution of the effort for the FLATFISH 
model. The advantage of using the effort distribution is that it becomes possible to 
simulate e.g. closed seasons, closed areas, days-at-sea regulations etc. because 
not only the fisherman's individual choice is specified, but the choice of the whole 
HP-group (i.e. vessels with the same characteristics) and therefor specifying the 
alternatives an individual fisherman has when certain areas and seasons are 
closed (see also Dol (1994a, 1994b)). 
Having explained the estimation of the Dutch effort the non-Dutch effort is 
calculated from the ICES database, i.e. this database has quarterly fishing effort on 
flatfish in the year 1991 (ICES 1994a) of all countries and all fishing gears per 
ICES rectangle (calculated in beam trawl-days). ICES also supplies the fraction of 
the quarterly effort belonging to the Netherlands. Using the ICES data and the 
Dutch logbookdata it becomes possible to calculate per quarter the Dutch effort per 
ICES rectangle (in beam trawl days and also in HP-days). 
Having the Dutch effort per quarter one can derive the number of HP-hours per 
ICES rectangle by other than the Dutch beam trawlers. This quarterly effort data 
per ICES rectangle is written to a file and used to estimate the effort per week by 
other than Dutch beam trawlers. 
2.6.3 Catches 
Given a weekly effort the biological model calculates (using differential equations 
and the Euler method) the catch per size category plaice and sole and returns this 
catch per week per ICES rectangle to the economic model. The economic module 
will distribute the catch per ICES rectangle over the six HP-groups using their 
relative share in the effort of the ICES rectangle. The catch per size category is 
then translated to catches per market size. The biologists use the numbering 
according to length sizes whilst economist use market sizes (this means that plaice 
6 for the biologist is plaice 1 for the economists). 
From the above it is clear that the interaction between the economic and biological 
module is given by effort and catches per week. The economic model, however, 
needs landings and not the catches, i.e.\ catches are live weight and landings are 
dead weight (stripped). For plaice and sole this is accomplished by using a 
conversion factor between live and dead weight (1.04 for plaice and 1.11 for sole). 
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These conversion factors are used by the Ministry to translate landings to live 
weight equivalents that are used for ITQs and quota. 
2.6.4 Prices 
In order to obtain price equations for plaice and sole one has to look at demand 
factors as well as at supply factors. Prices are important in the economic part of 
FLATFISH because they determine the economic result of vessels and will 
determine future actions (profits will lead to investments etc.). Although there are 
six/seven size categories for plaice/sole in the FLATFISH model, only for the 
four/five (EU) market sizes a price estimates are needed. The fifth/sixth size 
category are undersized discards and the sixth/seventh size category are too small 
to be caught with the current mesh size. To estimate the price equations the theory 
of the Partial Adjustment is used and a detailed discription of the price equations 
can be found in Dol (1993, 1994c, 1996). 
2.6.5 Revenues 
Using the estimated monthly prices for the market sizes of plaice and sole it is 
possible to estimate the plaice and sole revenue. However, plaice and sole are not 
the only species that are caught. Using the LEI-DLO data from 1990 and 1991 it is 
possible to do a regression on the total revenue with the plaice and sole revenue 
as an explanatory variable. The results presented show that plaice and sole 
revenue is highly correlated with the total revenue and the economic model uses 
the regression results to estimate the total revenue. 
2.6.6 Costs 
FLATFISH distinguishes six cost components (Table 3, page 44). Using the LEI-
DLO panel data of 1990 and 1991 these six cost components are estimated. The 
regressions all use explanatory variables that are available to the model and are 
based on empirical experience. 
2.6.7 Profits/profitability 
Having the costs and revenues per vessel and the effort per vessel it is simple to 
calculate profits and gross revenue. 
2.6.8 Investments 
Currently no investment function is operational in the FLATFISH model. The 
module is programmed but no satisfactory investment function could be estimated. 
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It is possible to set a maximum age for the vessel and the engine. When this 
maximum age is reached there will be an investment in a new engine/vessel. It is 
also possible to change the fleet list over time and in this way simulating 
investments manually. 
Although there is no investment function, the recent years have shown that not 
many changes (except the replacement of an old vessel/engine) take place and 
that the current approach is useful. 
2.6.9 Employment 
Using the LEI-DLO panel data from 1990 and 1991 the employment is estimated. 
The best explanatory variable of the employment will be the size of a vessel. The 
larger the vessel, the more men are needed to operate the vessel. The size of a 
vessel is indicated by the engine power of the vessel, however, the crew size is not 
a linear function in engine power (but a concave one). Therefore the logarithm of 
the engine power is taken as an explanatory variable. Older vessels tend to have 
smaller crews than newer vessels. Vessels that also fish for shrimps use less 
labour then vessels that do not fish for shrimps. 
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3. Input 
To start the model we need two basic types of input: SENECA input and table 
input. 
3.1 SENECA input 
FLATFISH takes standard input from SENECA. That means that (state-) variables 
and parameters which are defined within SENECA are read into the SENECA 
environment each time a simulation start. Each SENECA defined subroutine is 
associated with a variable file (" VAR") and a parameter file (".PAR"). Some of 
these files may be empty, others contain relevant parameters of variables. The 
following global contents are connected to the various files: 
3.1.1 SENECA variable files 
Below a short characterization of relevant SENECA variable files is given: 
flatfish.var State-variables for plaice and sole. Plaice is subdivided in 6 length-
groups and in 120 ICES rectangles (thus 720 variables), Sole in 7 
length-groups and also 120 ICES rectangles (thus 840 variables), 
catch.var Weekly catches per state-variable of plaice and sole. The same 
subdivisions apply as in flatfish.var. 
economy.var Several economical output variables like revenues, prices, costs, 
employment and effort, 
calc.var Several biological (aggregate) output variables for plaice and sole 
like spawning stock biomass, average weight in the landing, fishing 
mortalities, discard numbers and percentages, catch per unit effort 
etc. 
recruit.var Aggregated output variables of (cumulative) recruitment per species, 
growth.var Output variables for growth characteristics; eutrophication and von 
Bertalanffy K-factor. 
A full description of variables is given in the technical background document 
(Pastoors et al., 1997b). 
3.1.2 SENECA parameter files 
flatfish.par Simulation control parameters (which processes to simulate, which 
files to read, which results to write to file) and plaice and sole length 
parameters 
catch.par Catchabilities for plaice and sole per length-group. 
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recruit, par Stock-Recruitment parameters for plaice and sole and a start value 
for the Uniform Random Generator. Also contains parameters for the 
Log-normal distribution of recruitments for plaice and sole, 
growth.par Von Bertalanffy growth parameters (K and L¥), distribution of K per 
quarter and parameters to incorporate density dependent growth 
and effects of eutrophication. 
mort.par Natural mortality parameters, 
move, par Plaice scaling of movement to length-groups. 
A full description of parameters is given in the technical background document 
(Pastoors et al., 1997b). 
3.2 Table input 
Most of the data that is fed into the model, derives from so-called table files, 
carrying the extension ".TAB" or a year number like ".91". In the technical 
documentation (Pastoors et al, 1997b) a description is given of all the necessary 
table files that are used in a simulation. The files are originally located in the 
TABLES directory. 
When a simulation is started with FLATMAN, the necessary files are copied 
automatically from one of the ready installed tabie-executables (e.g. 1991.EXE or 
WSV.EXE). After a simulation, FLATMAN also automatically removes the table 
files. 
If we use FLATFISH from the DOS prompt or with SENECA, we have to manually 
copy tables to the FLATFISH directory. We can facilitate this task by using the 
batch-files (1991.BAT, WSV.BAT or COHORT.BAT) supplied with FLATFISH 2.0 
(see chapter 4). If you want to remove the table files, you will have to invoke 
CLEAR.BAT from the dos-prompt. 
Table input files have a free-format structure which has to comply with a simple set 
of rules. They all start with a header section in which user defined information can 
be stored. The header section lasts until the line where the first character is a ">". 
After that line the data-lines are sequentially read into the model and allocated to 
the appropriate parameters and variables (see section 1.5 in the technical 
documentation for more details). 
Table files can be grouped into three categories which will be explained below: 
biological tables, economical tables and simulation tables. The units of the table 
variables are explained in the header sections of the table files. All table files are 
currently updated until 1995. 
3.2.1 Biological tables 
In order to describe the biology of plaice and sole, we first of all have to define the 
initial conditions under which a simulation can start. Furthermore, we have to 
specify how population characteristics change over time and place. This is done by 
the following table files: 
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eutro.tab Level of eutrophication in the Dutch Coastal Zone in maximum total 
P (g/m3) according to the RIKZ with linear interpolation from 1991 to 
2000 and to 2015. 
plainit.91 Plaice 1991 distribution pattern in the first quarter according to ICES 
C.M. 1994/Assess: 14 and ICES C.M. 1994/Assess: 6. Age-groups 
are converted to length-groups according to length-age-keys. Similar 
files exist for other years, 
plamove.tab Plaice relative movement speeds in four directions per ICES 
rectangle per month based on a RIVO tagging-database analysis, 
pladist.tab Relative distribution of plaice recruits over the North Sea according 
to the ICES Working group demersal fishery (1994 a) / RIVO 
plarecr.tab Total number of plaice recruits per year based of ICES VPA analysis 
(1996). 
solinit.91 Sole 1991 distribution pattern in the first quarter according to ICES 
C.M. 1994/Assess: 14 and ICES C.M. 1994/Assess: 6. Age-groups 
are converted to length-groups according to length-age-keys. Similar 
files exist for other years, 
solmove.tab Sole relative distribution of length-groups over ICES rectangles per 
quarter based on ICES Working Group demersal fishery (1994a). 
soldist.tab Relative distribution of sole recruits over the North Sea according to 
the ICES Working group demersal fishery (1994 a) / RIVO 
solrecr.tab Total number of sole recruits per year based of ICES VPA analysis 
(ICES, 1996). 
3.2.2 Economical tables 
bezet.yy Dutch level of fishing intensity over 6 HP groups and over 53 weeks 
in a certain year yy, based on the Dutch logbook data, 
box.yy Specifies per month and per HP group whether the plaice box is 
open or closed in a certain year. Similar files exist for other years, 
effort.tab International Beamtrawl effort in 1991 based on the ICES Working 
group demersal fishery. Effort is converted from beamtrawl-hours 
per quarter to HP days per week by assuming an average HP per 
ship. 
eueffort.yy International Beamtrawl effort in a certain year yy minus the Dutch 
effort. This is achieved by subtracting the Dutch beamtrawling effort 
as known from the VIRIS database from the fixed international effort 
given by the ICES Working group demersal fishery, 
eueffsca.tab Factors for raising the international beamtrawling effort as compared 
to 1991. 
fileer, tab Fillet efficiency for the four marketable size-classes of plaice over 
12 months. 
infl.tab Specifies per month and per year the price inflation 
monthx.yy Fractional Dutch beamtrawl effort per ICES rectangle and per HP 
group in month x and year yy. Similar files exist for other years and 
other months. 
plamon.yy Dutch plaice catches per HP-group and per month in a certain year 
yy according to the VIRIS database. 
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plapw.yy Dutch plaice landings and prices per length-group and per month in 
a certain year yy according to the Dutch producers organization 
PVV. 
Prijs.yy Plaice and Sole prices at the Dutch markets in december of a certain 
year yy according to LEI/PVV. 
schip.yy Description of ships, year of building, motor age and motor power in 
a certain year yy according to the VI RIS database and LEI 
administration. 
solmon.yy Dutch sole catches per HP-group and per month in a certain year yy 
according to the VIRIS database, 
solpw.yy Dutch sole landings and prices per length-group and per month in a 
certain year yy according to the Dutch producers organization PW. 
tac.tab Total Allowable Catches for plaice and sole both for the Netherlands 
and International per year. 
3.2.3 simulation tables 
biopar.tab Selection of most relevant biological parameters to be used by the 
FLATMAN shell to the FLATFISH model, 
language.tab Selection of language for simulation (UK or NL) 
pointer.tab Pointer information on ICES rectangles; neighbouring rectangles, 
rectangle names, rectangle positions, rectangle numbers, rectangle 
surfaces. 
3.3 Ready-installed table exécutables 
FLATFISH 2.0 comes with three ready-installed table exécutables that contain all 
the necessary files to start a specific type of simulation. They can be addressed 
using batch files of by specifying their name in FLATMAN. For example, typing 
FLATMAN 1991 
will start the flatfish manager with the 1991 table files. 
The ready-installed table exécutables are: 
1991.exe Table files for running a one year simulation of 1991 with 
dynamically allocated effort, 
cohort.exe Table files for running cohort analysis over 15 years with fixed effort 
files 
wsv.exe Table files for running full analysis over 25 years with dynamically 
allocated effort and use of subsequent data-files from 1991 to 1996 
and extrapolations from 1996 to 2015. 
Each table executable is accompanied by a similar named batch file (e.g. 
1991.EXE is accompanied by 1991.BAT). The table exécutables also contain the 
SENECA variable and parameter files that are necessary to select the kind of 
simulation that belongs to that table file. 
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To extract a ready-installed table executable, go to the flatfish directory (e.g. 
c:\seneca\flatfish) at the dos-prompt: 
cd \seneca\flatfish 
then select the table executable that you want to use (e.g. cohort): 
cohort 
You will then see that a large number of files are copied to the flatfish directory. All 
files that are already in the flatfish directory will be overwritten. You can then start a 
dos or SENECA based run of FLATFISH 2.0 (see next chapter). 
17 
4. Handling the model 
FLATFISH 2.0 has been developed with the intention that different processes could 
be assessed separately. Therefore several options can be chosen to create the 
kind of simulation that is wanted. For example, if you want to study the effects of 
fishery-patterns on growth of plaice, you could select a fixed fishery effort and only 
plaice as the relevant species. Alternatively, if you want to study economic effects 
of different measures assuming no drastic changes to the stocks, you could run a 
simulation with a fixed stock. Below, a short description will be given of three 
handling strategies for FLATFISH 2.0: stand-alone, using the modelling 
environment SENECA or using the specially developed FLATFISH shell called 
FLATMAN. 
4.1 Stand-alone 
FLATFISH 2.0 can be run as a stand-alone application, without either SENECA or 
FLVTMAN. In the stand-alone mode you do not have control over the SENECA 
defined parameters and variables but you can influence the table files that are 
used in a simulation. To start FLATFISH 2.0 in a stand-alone mode, simply change 
to the FLATFISH directory (e.g. c:\seneca\flatfish): 
cd Vseneca\flatfish 
and start the application with 
flatfish 
Similarly you can start the sensitivity analysis by typing: 
xsens 
and the calibration routine by typing: 
xcal 
To interpret results, you can use a dos text editor or you can import the result files 
in a spreadsheet (result files are written in a comma-separated format). 
4.2 Handling within SENECA 
General information on SENECA can be found in Hoop et al. (1992). In the current 
section, only the basic SENECA operations with reference to FLATFISH 2.0 will be 
explained. 
To start a simulation within the SENECA environment, make sure the necessary 
input files have been generated (see section 3) for example at the DOS prompt. 
Start SENECA and check whether FLATFISH 2.0 has been selected as the current 
model. If not select: 
F7 
to get an overview of available models and select 
FLATFISH. 
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The first thing to do is to check whether the standard parameter settings are 
appropriate for the kind of simulation you want to perform. Choose 
MODEL 
and then 
VARIABLES/PARAMETERS 
to get the variable/parameters menu (see below) 
2:. #:: Via Maföles/par atóètèkfe1-Sen#: ;:: ïBH :2:*;£?:;:: •: • ^ö;J:: ;; NJ. y ; 
Change . Acid 2 ;öbae^äSi:oäs:; ::: ligtKiär:: I | 
> Change current line 
Appehd Line.' 0 Max.; — . ••• 
/ #;Mame ïljteftûâiîL.: • : îtèlû haï; '. y iftarti: : Bis: : dci 
, . FLAT PI SH RECROIT. PAR 
GENERAL,. VAR GROWT^ .VAR 
GENERAL. PAR GROWÎH ./ÇAR 
CATCH.VAR : : MORT.VAR: i: 
CATCH.PAR : MORT.PAS 
' ECONOMY .VAR : MOVE .VAR . 
ECONOMY.: PAR . MOVE. PAR 
CALC.VAR RESET. VAR 
CALC.PAR RESET.PAR 
SENECA screen for modifying variable or parameter Hies. 
A global description of the contents of the variables and parameter files is given in 
the technical documentation (Pastoors et al, 1997b) 
4.2.1 Changing the simulation type 
Characteristics of the simulation can be altered in the file FLATFISH.PAR. The 
relevant parameters are: 
• Recruitment (CALCRECR); options: 
0=no recruitment 
1=fixed recruitment-number read from file PLARECR.TAB or 
SOLRECR.TAB. If the simulation year is not found in the file, it is 
assumed to be the same as for the previous year. 
2=fixed stock-recruitment relation assumed: 
R - J  SSB 
b + a SSBC 
(R=recruitment, SSB=spawning stock biomass, a,b,c,d=parameters) 
3=fixed stock-recruitment relation with random term assumed: 
oon 
R = RAN*d — 
b + aSSBc 
(RAN is a uniformly chosen random number that relates to the 
parameter e in RECRUIT.PAR that determines the level of 
randomness.) 
4=drawing a random number from a log-normal distribution of the past 
recruitments: 
R = ß[ioi(d) + R + dff] 
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(R hat=average recruitment, N=randomly drawn number) 
See section 2.5.1 for more details on recruitment options. 
• Growth (CALCGROW); options: 
0 = no growth 
1 = growth; see section 2.5.2 for more details 
• Natural mortality (CALCMORT); options: 
0 = no natural mortality 
1 = fixed natural mortality; see section 2.5.3 for more details 
• Movement of fish (CALCMOVE); options: 
0=no movement 
1=with movement; see section 2.5.4 for more details 
• Fishing (CALCFISH); options: 
0=no fishing 
1=calculate effort and fishing (bio-economic run) 
2=read effort from file (EFFORT.TAB) and calculate fishing (biological run). 
See section 2.5.5 for more details 
• Initialization of fish populations (READINIT); options: 
0=use FLATFISH.VAR to start simulation 
1=read initial populations from file (PLAINIT.TAB; SOLINIT.TAB) 
• Selecting biological parameters (READPARS); options: 
0=use SENECA defined parameters 
1=read key parameters from file (BIOPAR.TAB). 
• Selecting fisheries (SELECTFISH); options: 
1=plaice only 
2=sole only 
3=plaice and sole 
4.2.2 Changing the output parameters 
The output generated by FLATFISH can be selected in FLATFISH.PAR. The 
relevant parameters are: 
Action parameter filename 
• Write week log files PRINTWLOG plalogw.OOO/sollogw.OOO 
• Write month log files PRINTMLOG plalogm.OOO/sollogm.OOO 
• Write quarter log files PRINTQLOG plalogq.OOO/sollogq.OOO 
• Write year log files PRINTYLOG plalogy.OOO/sollogy.OOO 
• Write monthly average PRINTPOS plaposm.000/solposm. 000 
positions of fish 
• Write calculated effort over PRINTEFF calceff.000 
rectangles 
• Write state-variables over PRINTSTATE state. 000 
rectangles 
• Write economical variables PRINTECO month.log, year.log, price.log, 
ecopar.log 
• Write bio-economical PRINTSUMM summary.000 
summary 
In all cases, 0 means do not write and 1 means write this file. Files are written as 
plain ASCII files in comma separated format. 
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In all cases, 0 means do not write and 1 means write this file. Files are written as 
plain ASCII files in comma-separated format. The extensions of the result files 
cannot be changed within SENECA. However, if you would start a new run while 
some result files are still in the FLATFISH directory, a warning will be displayed 
which gives the opportunity to save the result-files to the result directory (\RESULT) 
and to give a three-character code to them. 
4.2.3 Changing the simulation period 
To change the simulation period, select 
RUN SINGLE 
Then 
RUN PARAMETERS 
to get a screen like below. If you select a different simulation period, make sure not 
to end the new period on the 31st of december,since the calculations of the last 
year may not be included in your result files. Instead, you could select the sixth of 
january for example. 
A second point of attention is the output-period. If you select a long simulation 
period like 10 or 15 years, it is advisable to increase the OUTFACT parameter. The 
output period is the multiplication of OUTFACT with MAXDELT (7 days), there for in 
this case the output period is 28 days. Warning: do not change the MAXDELT 
parameter since the model can only run with MAXDELT=7 in order to generate 
weekly processes. For more details on changing simulations characteristics, please 
refer to the SENECA documentation. 
SENECA 2.0: Run single menu Modél:• "FLRTFïSH 2.G 
Ran p«nm»ter» Compile Execute Graph Table Quit 
> Change run parameters 
(cj ; «IOO/DC3W 
Run parameters-
Result file : FLATFISH 
Simulation period: 
Y: M: D: 
Start : 1931 1 1 
Stop : 1992 1 6 
Integration :Euler 
Display Time;Ybs 
OutFaçt 
MaxDelt 
MinDélt 
MaxCtiange 
MaxSwiteh 
:  4  
: 1. 
:l.E-3 
: G . 2 S  
:  0 .  2  :  
MaxSteps to 
NCalRun :0 
RanSeed : 0 
Mi nRelChange :10. 
SENECA screen for modifying simulation characteristics 
4.2.4 Types of runs 
Three different types of runs can be performed with FLATFISH 2.0. These are: 
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• Single run (FLATFISH.EXE) 
A run of this type is characterized by a set of initial conditions, a set of instructions 
for changing these conditions over time and an allocated time-period over which 
the simulation has to run. It results - as it where - in a single line graph telling you 
what happens if you do this or that. Single runs are relatively fast and easy to 
interpret. They have, however, the disturbing property that they do not give 
information on the associated uncertainties. It is possible to compare the results of 
a single run to selected data, to get a goodness-of-fit measure. See section 4.1.6 
for more information on this topic. 
• sensitivity analysis (XSENS.EXE) 
In a sensitivity analysis you can select one or more SENECA defined parameters 
from which you draw random numbers within a predefined range and statistical 
model. This yields a collection of randomly drawn vectors which is then fed into the 
model sequentially. An example. Suppose you have two parameters you want to 
vary and perform 10 random runs you might get 10 parameter vectors like below: 
run1 run2 run3 run4 run5 run6 run7 run8 run9 run10 
pari 0.28 0.94 0.13 0.05 0.80 0.14 0.17 0.72 0.71 0.63 
par2 0.59 0.96 0.21 0.88 0.52 0.81 0.36 0.23 0.99 0.08 
The results of a sensitivity analysis can be compressed so that the SENECA 
graphing routine can display the results of the analysis in terms of a median and 
percentiles around the median. This way, we can get a measure of the uncertainty 
surrounding the randomized parameters. 
• calibration run (XCAL.EXE) 
A third type of run is the calibration run. Usually, a sensitivity analyses precedes a 
calibration run; in the sensitivity analysis it is assessed whether the uncertainty is a 
set of parameters could in principle be used to better the fit between the simulation 
and the available data. The calibration run seeks the best combination of 
parameter values to describe that data. However, care must be taken that a better 
fit to the data on one specific variable could very well mean a worse fit on other 
variables. Thus, in order to use calibration runs, a thorough understanding of 
interlinked processes is necessary. 
4.2.5 Saving results 
Results of a simulation, sensitivity analysis or a calibration are written to the 
FLATFISH directory. If you want to keep the results for later inspection or graphing, 
activate the SAVER.EXE utility, which shows the runs that have already been 
stored (if any) and asks the user to specify a three-character code to typify the 
current run. 
If you did not save your results and want to start a new simulation, you are asked 
whether you are sure of discarding the previous results. If not, you can then still 
save them. 
22 
4.2.6 Comparing results to data 
In principle, all output variables of the model can be compared to appropriate data-
sets. However, for many variables we can never get sufficiently detailed data. It 
would, for example, be very problematic to find data on the monthly distribution of 
plaice or sole over ICES rectangles during a number of years. Nevertheless, it can 
still prove worthwhile, or even necessary, to compare the model behaviour with 
data on a more aggregate level. SENECA offers a custom utility to do this: 
goodness-of-fit (GoF) calculations. It takes three steps to incorporate goodness-of-
fit calculations: 
Step 1 
In order to compare simulation output to available data, the data has to be 
incorporated into the SENECA environment. This is done by offering the data in a 
specific format: SENECA's MAT file format (see Hoop et al, 1992). MAT files can 
be made or edited using every ordinary ASCII editor. 
Step 2 
Once you have devised or changed a MAT file, you have to link (or re-link) the 
contents of your MAT file to the output variables that are contained in the file. You 
can do this in the SENECA environment by selecting: 
MODEL 
VARIABLES/PARAMETERS 
[the variable file your variable is in] 
Select the variable you want to link to the MAT file by using the up and down cursor 
arrows and select the command 
OBSERVATIONS 
by using the left and right arrows to get a screen like below. In this example we can 
change or add the variable PLASN (plaice total stock in numbers) found in the MAT 
file ICES.MAT in the FLATFISH directory. Make sure the variable of interest is 
selected as an output variable (recognizable by the term OUT in the second 
column of the screen) otherwise no goodness-of-fit can be calculated. Alternatively, 
disabling the output option of a variable can be of use if the goodness-of-fit 
calculation is unwanted for a specific purpose. 
SENEGA 2.0: Variables/parameters' menu: "Model : >0::: -v ; 
Change Add Obsecration* Toggle Nominal: ; Delete : Move\ -
> Spécify: observed : data' 
Ar.poncl Line: : Id Max: 100 Filé:: CALC.VAR 
SNario Ou' Tni'.ial Baî.i Trans Afcs. /ër Éör : Rél. 
IPEfljSB ' : ÖPT : Ö . : :: - V - : ; . Ov - :ï" ' ö * r . ':Si%;ï! 1 : 
';V 
;PLA File type.-..;. :MST: 
BL/V ; File path name: 
' P E A  ;  :  £ l a t i i a h \ i a a a . m a t  ^  . •  .  . ;  . .  !• : . ' - :  •  -  :  >  :  . . . . .  :: T 
+ 
: ptsiö out ö, : . - ; ^ o-,. :. ö.; s ; ;; ; i > ; I ; : 
PLAFMËAN .. OUT O, : ^ ^ '. j:Q.:; V;.:; ;T,• 
; P1ÄSN . OUT. O:. . ; . ; DATA ;- 1 :Ö. • : :t X>.;h .. JW'Ï:i 
SENECA screen for adding/changing observations of a variable. 
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Step 3 
The third step is to activate the calculation of goodness-of-fit. This is done by 
choosing 
RUN SINGLE 
and then 
RUN PARAMETERS 
For this purpose we can skip the first page of the RUN PARAMETER screen by 
giving RETURN. We then get to the second page of the screen (see below). We 
have to select a GOODNESS-OF-FIT MODEL (use the space-bar to cycle through 
all possibilities) and a GOODNESS-OF-FIT VARIABLE (again use the space-bar). 
Finally we have to select the number of GOODNESS-OF-FIT BANDS We have 
mostly worked with the following parameters for the GoF: 
GoF model MEAN 
GoF variable MEAN 
MinValStep 2 
NBand 4 
Band(1) 1 
Band(2) 1.25 
Band(3) 1.5 
Band(4) 2 
4.3 Handling within FLATMAN 
The Flatfish Manager (FLATMAN) has been developed to keep many of the 
technical details of the FLATFISH model out of view for the user. However, this 
does not imply that the difficulties in choosing options and dealing with uncertainty, 
have been hidden behind the user-interface. 
The shell FLATMAN has a lot of possibilities to simulate the interaction between 
biology, (socio-) economy, and policy decisions, e.g.: 
• TACs and quota: can be specified every year for plaice and sole; for the EU as 
well as the Netherlands 
• Closed areas/seasons: can be specified per ICES rectangle, per HP-group and 
per month 
• Mesh size, technical adjustments etc.: can be specified per HP-group as a 
scaling factor that indicates the change in catchability of the fish 
• Technical improvement: can be specified per HP-group as a scaling factor that 
indicates the amount of progress each year 
• Adjustment of the fleet: can be specified by age, by size etc. 
• Days-at-sea: can be specified per week, per HP-group, by the total number of 
days as well as weekly distribution over the year 
• Prices for plaice and sole: a scaling factor can be specified by all market 
categories separately (this scaling factor can be seen as a shifting of the 
demand market) 
• Fuel prices: can be specified for the whole fleet as a scaling factor for the fuel 
costs 
• Recruitment: can be specified for plaice and sole, per year 
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• Growth: can be specified per length category per month/quarter 
To start FLATMAN (from the DOS-prompt), the following options are available: 
• FLATMAN starts up FLATMAN with the default data-files and 
configuration 
• FLATMAN 1991 starts up FLATMAN with the 1991 data-files and 
configuration 
• FLATMAN 1991 le starts up FLATMAN with the 1991 data-files and 
configuration and english language. 
File reading can take a considerable time, depending on the number of files to be 
read. After initialization of FLATMAN, the main screen is shown: 
flatfish manacfor 1 
Main menu:; 
0 Change simulation; period; • 
1 TAC's and quota1 
2 Technical policy: 
3: Structure policy 
4 Prices/marketing 
5 Ëconoray 
6 Biology 
7 Run scenario 
8 Logfiles 
9 Utilities 
Stop 
Choice: 
RIKZ RXVO-DLO, LE1-DLO ( g }  L E I - V L O  F e b r u a r y  1 9 9 6  
FLATMAN main menu 
A full overview of the FLATMAN menu options is given in appendix 1. In the current 
section we will only present a short description of the main menu. 
4.3.1 Change simulation period (0) 
In this option the user can specify/change the begin- or the end-date of a 
simulation, whether or not to pause between the years. Furthermore, the last data-
year can be specified whereby the simulation uses the data-years that are 
available until the last data-year and uses the data from the last data-year for all 
other years. 
4.3.2 TAC's and quota (1) 
In this option the user can specify whether the TAC's are to be read from file 
(TAC.TAB). If no is answered to this question, the user can specify the TAC's for 
the last data-year and subsequent years manually. 
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4.3.3 Technical policy (2) 
In this option the user is presented four submenus: Closed areas, Netsize and 
technical adjustments, Technical improvement, Standardized HP-days vs HP-days. 
The option Closed areas consists of 5 screens: 
- screen 1 shows a menu where the user can select areas for closure. The 
spacebar toggles the selection on and off. The arrow-keys enable the navigation 
through the area. In the example below the plaice-box has been marked by X 
(which is presented as a coloured bar in FLATMAN. Accept the selected areas by 
pressing Enter 
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FLATMAN: closed areas 
- screen 2: asks the user to specify the months for which the closure will be 
effective (0 selects all months). A selected month will turn up blue on the screen. 
Accept the choices by pressing Enter. 
- screen 3: asks the user to specify the horsepower groups for which the closure 
will be effective. (0 selects all groups). A selected group will turn up blue on the 
screen. Accept the choices by pressing Enter. 
- screen 4: asks the user to specify where the effort of the closed areas should be 
allocated. The options are: 
- distribution according to current effort pattern 
- distribution according to ratio over specifiable rectangles 
- uniform distribution over specifiable rectangles 
In the second and third option the user can specify over which rectangles the effort 
should be redistributed. 
- screen 5: asks the user whether the closed areas should also apply to the 
European effort (conceived as non-Dutch effort). 
The option Netsize, technical adjustments etc. is a scaling factor per HP-group that 
indicates the change in catchability of the fish. 
The option Technical improvement is a scaling factor per HP-group that affects the 
engine power of the ships and thereby the effort they can exert. 
26 
The option Standardized HP-days vs HP-days asks the user to specify whether to 
use a standardized calculation of effort (S) or a nominal calculation (N). Nominal 
effort is a simple multiplication of fishing-days times engine power. However, one 
2100 HP ship does not catch the as much as seven 300 HP ships on one day 
fishing. To adjust for this decreasing marginal productivity, a productivity index 
function was estimated that allows for the expression of HP-hours compared to a 
standard 2000 HP vessel (Dol, 1994a). 
4.3.4 Structure policy (3) 
In this option the user can specify adjustments of the fleet and limitations to the 
days at sea. Adjustments of the fleet, leads the user to a submenu with four 
options, of which only the manual adjustment has been implemented so far. With 
manual adjustment the file SCHIP.TAB is opened in an editor mode. 
Limitations to the days-at-sea, leads the user to a menu where an horsepower 
group can be selected for which subsequently the relative capacity index per week 
and the total number of days-at-sea can be changed. The results of any changes 
are written to the file BEZET.TAB. 
4.3.5 Prices/marketing (4) 
In this option the user can specify adjustments to the prices of sole and plaice. The 
factors can apply to all market-categories or to specific categories. Note that the 
market categories are the economic categories (plaice 1 is the category of the 
biggest plaice) in contrast to the biological categories where plaice 6 are the 
biggest fish). The reason to introduce these multipliers is to make it possible to 
indicate a shift in demand (e.g. due to a global effect). 
4.3.6 Economy (5) 
In this option the user can specify adjustments to economical variables: Price of 
Fuel, Use VIRIS (database) for catches, Use PV (market) prices, Adjust base year, 
Adjust scale factor EU effort. 
Option Price of fuel: to simulate (sudden) increase in the fuel price. 
Option Use VIRIS catches, do not use the biological part of the FLATFISH-model, 
but use the Dutch logbook database (VIRIS) catches. This is used for sensitivity 
analysis and calibration purposes. 
Option Use PV (market) prices: do not estimate prices of the catches but use 
historical realized prices from the Dutch producers organization (PV) database. 
This is used for sensitivity analysis and calibration purposes. 
Option Base year, all prices, costs and revenues are calculated in prices of a 
certain base year (i.e. inflation corrections are applied). 
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Option EUeffoit. the last available year is 1991. By using this multiplier one can 
increase/decrease the effort of the non-Dutch fleet. This means that the relative 
distribution remains the same but that the total EU effort will change. 
4.3.7 Biology (6) 
In this option the user can set the following variables: 
1 Recruitment for Plaice/Sole 
2 Growth for Plaice/Sole 
3 Select starting distribution for Plaice 
4 Select starting distribution for Sole 
5 Catchability coefficients for Plaice 
6 Catchability coefficients for Sole 
4.3.8 Run scenario (7) 
This options runs a single run with the FLATFISH model under the conditions 
specified in the options above. Note that the selection of options is cumulative. If 
the user selects an option and runs a scenario and then wants to select another 
option, the former options are added to the previous options. If you want to start 
again with the default values, you have to use option 9.5 (utilities / restore 
DATA/TABLES files). 
4.3.9 Logfiles (8) 
In this option the ASCII result files can be handled. They can be edited (or viewed), 
printed or saved. If logfiles are not saved and a new run starts, the logfiles will be 
overwritten (but the user will be warned first). When logfiles are saved, the utility 
SAVER is called whereby the user is presented an overview of runs that have 
already been saved, and is asked to typify the current run with a three-character 
code. 
4.3.10 Utilities (9) 
In this option the following possibilities are presented: 
1 Run Seneca 
2 Run SMU (Seneca Map Utility) 
3 Edit a file 
4 Dos command 
5 Restore DATA/TABLES files 
This last option allows the user to re-initialize FLATMAN, by copying the original 
data-files. 
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4.3.11 Stop 
This option causes the FLATMAN session to stop. Make sure that results worth 
saving have been saved (see: logfiles) before invoking this option. 
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5. Output: examining results 
5.1 Screen output 
FLATFISH 2.0 has two screen modes: a simple mode and an extended mode. The 
screen modes are operational during the execution of a simulation. 
The simple mode only shows how the simulation time progresses during a 
simulation and how large the time-steps are (in days). This is used for the biological 
runs only. 
The extended mode shows all relevant information of a full bio-economic run: 
stock-sizes, catches, effort, year, month, week etc. This mode is automatically 
selected when a bio-economic run is started. 
5.2 SENECA result files and graphical presentations 
After finishing a single run, sensitivity analysis or calibration, the results of all the 
output variables are stored in pre-defined (binary) result files. These files can be 
used to generate SENECA graphs, to create result table files or to generate two-
dimensional 'North Sea'-like image with SMU (Seneca Map Utility). The following 
extensions are used: 
• flatfish.rsr Results of single run 
• flatfish.rss Uncompressed results of sensitivity analysis, i.e. a collection of all 
the individual runs of the sensitivity analysis. 
• flatfish.rsp Compressed results of sensitivity analysis, i.e. percentiles instead of 
the individual runs. 
• flatfish.rsc Parameter vectors that are the (intermediate) results of a calibration 
(the so called 'Vase'). 
Although SENECA offers the possibility to change the name of a run (default: 
FLATFISH), it is not advisable to use this option, since several output routines refer 
specifically to FLATFISH.RSR. 
In principle, all result files - except results from a calibration run - can be viewed in 
the SENECA graphing routine. This however is not really applicable for long 
simulations with many output variables. It is advisable to choose beforehand the 
kind of output that is wanted, before a simulation or a sensitivity analysis is 
performed. If imaging with the Seneca Map Utility (SMU) is wanted, then grid 
oriented variables have to be selected as output variables. This is because SMU 
checks whether variables in the result file (*.rsr) comply with the pointer information 
in POINTER.TAB. It can only graph variables with as many elements as present in 
the pointer table (i.e. 120 elements). Variables that come into consideration for this 
procedure are: state variables for plaice and sole, effort en catches. As a rule these 
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variables are not selected for output, since they result in a very large and 
cumbersome result files. To select a variable file for output, do the following: 
MODEL 
TOOLS 
UTILITIES 
OUTPUT VARIABLES 
YES 
and then select the variable files you want to have output for by pushing the space­
bar on the relevant files. Press ENTER to confirm your choice and F10 to return to 
the main menu. 
If you do not want to use SMU, make sure the grid oriented variables have not 
been selected for output and that those (aggregate) variables you do want to use 
are indeed selected for output. After running you single run or sensitivity analysis, 
you can graph the results in the SENECA graphing routine. For sensitivity analysis 
it is advisable to compress your result file before graphing, so that you get 
percentile distribution instead of single runs (which have to be selected manually 
whenever you want to plot a specific run). Please refer to the SENECA manual for 
a guide to the graphing routines and possibilities. 
5.3 Operating the Seneca Map Utility (SMU) 
The version of SMU that is supplied with FLATFISH 2.0 is a simplified version that 
can only read result files with the filename FLATFISH.RSR. SMU can be started 
from the DOS prompt, from within the SENECA user menu or within the flatfish 
manager FLATMAN. 
At the DOS prompt, simply type 
SMU 
and the program will start (provided a suitable result file exists). The following 
options are available: 
• selection of variables (maximum 6) 
• type of plotting (automatic, manual or overview per variable) 
• type of scaling (linear or logarithmic). 
Once in the graphical screen, control over presentation can be effectuated by the 
following commands: 
• q ENTER to quit 
• - ENTER to reverse (in manual and overview mode only) 
• r ENTER to replay (in automatic model only) 
• ENTER to go to the next screen. 
When q ENTER has been given, the user is prompted whether he or she wishes to 
continue SMU and if so whether the choice of variables, plotting method or scaling 
method should be changed. 
5.4 FLATFISH resuit files 
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Although SENECA produces standard result files, we have added a number of 
special result files that can be convenient in studying simulations at different levels. 
Below a table is given of the variables that are included in these fixed-format, 
comma separated ASCII files that can easily be read into spreadsheets or 
statistical programs. The control parameters are located in FLATFISH.PAR. The 
result files are written to the flatfish directory. Units of all variables are included in 
the result files. It should be noted that a 'FLATFISH individual' actually stands for 
1000 fish! 
filename(s) control 
parameter 
description time 
step 
variables 
plalogw.000/ printwlog biological log week Stock (numbers and weight), SSB, 
sollogw.000 mortalities of the total stock and fishery 
mortality per length-group, F-mean, 
discards in numbers, weight and 
percentages, Landings in numbers and 
weight, Stock per lengthgroup, Catch per 
lengthgroup, total effort, number of 
recruits, average length in stock and in 
landing, average weight in stock and 
landing, CPUE. 
plalogm.000/ printmlog biological log month idem.. 
sollogm.000 
plalogq.000/ printqlog biological log quarter idem.. 
sollogq.000 
plalogy.000/ printylog biological log year idem.. 
sollogy.000 
plaposm.000/ printpos biological month positions per length-group 
solposm.000 positions 
calceff.000 printeff effort per 
rectangle 
week effort per rectangle in SHPD. 
state. 000 printstate plaice & sole 
per rectangle 
quarter stock per lengthgroup and per rectangle, 
catch per lengthgroup and per rectangle, 
effort per rectangle 
month.log printeco economical 
log 
month revenue per hp-group and per length-
group, total revenue per length-group, 
price, revenue per hp-group. 
year, log printeco economical 
log 
year all per hp-group: number of ships, sea-
days, effort, employment, fish revenue, 
several cost components, result and 
gross added value 
price.log printeco price log month prices per lengthgroup 
ecopar.log printeco economical 
variables 
year all per hp-group and summed: number of 
ships, effort, employment, fish revenue, 
wages. Gross added value. Prices and 
catches for plaice and sole per length-
group and summed. 
summary.000 printsumm bio-
economical 
summary 
year plaice and sole: SSB, international CPUE, 
NL catches, avg. price, discard and 
landing number, F-mean. Fish revenue, 
Renumeration costs, Constant costs, 
Oilcosts, Effort costs, Landing costs, 
Crewshare, Net result, Gross revenue, 
Employment, Dutch effort, Dutch 
seadays 
The SUMMARY.000 file is very useful to obtain a quick impression of a simulation 
run, since it summarizes the most relevant biological and economical parameters of 
the model. 
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6. Examples 
In the following chapter three example runs will be described. The runs can be 
directly derived from the pre-defined self-extracting table directories. In sequence 
we will deal with a cohort simulation with fixed effort, a full simulation to assess the 
impact of the plaice-box and a sensitivity analysis of this last simulation whereby 
the recruitment is varied. 
6.1 SENECA cohort simulation with fixed effort 
In a cohort simulation, the population dynamics of a single cohort of one million 
fish, which is born on January 1, is simulated over a period of 15 years. Under the 
assumption of constancy of biological parameters and fishing effort, the cohort 
simulation reflects the equilibrium state of the population because the population 
number and corresponding catch by size class at successive ages equals the 
population numbers and catches which would have been taken in a single year 
from a population with constant annual recruitment. The cohort simulation has the 
advantage that it provides the size- as well as the age-structure of the population. 
Also the growth rate of the population may be calculated and the selective effects 
of exploitation on the apparent growth rate may be explored (Rijnsdorp & Pastoors, 
1995). 
We will run this simulation using the DOS-prompt and SENECA. We start at the 
DOS-prompt. Make sure the FLATFISH directory is the current directory. Type the 
following command: 
COHORT 
You will see the extraction of a number of files which are copied from a 
compressed format in the COHORT directory. When extraction has finished, you 
can get an overview of the table files that will or can be used by typing 
DIR *.TAB. 
To see the start-population of plaice for example, type 
EDIT PLAINIT.TAB (or any other editor) 
If you do not have SENECA installed, start the simulation by typing 
FLATFISH 
and follow the eventual instructions on the screen. You will get a cohort simulation 
for both plaice and sole. If you do have SENECA installed we will use it to select 
only plaice as the relevant species. Start up SENECA by changing to the SENECA 
directory (or alternatively add this directory to your path-statement in the 
AUTOEXEC.BAT) and typing 
SENECA 
Select the FLATFISH.PAR file by entering 
MODEL 
VARIABLES/PARAMETERS 
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and once you selected the FLATFISH.PAR file, move over to the parameter 
SELECTFISH. Select 
CHANGE 
and change the value from 3 (both plaice and sole) to 1 (plaice only). Give ENTER 
to confirm en select QUIT to leave this file. On the question Do you want to save 
this file? answer: Yes. 
The next step is to check whether the correct variables have been selected for 
output. Suppose we are only interested in two variables: the average length in the 
stock (PLAALS) and the fishing mortality (PLAFL). To check whether they are 
selected for output, again choose VARIABLES/PARAMETERS and select the file 
CALC.VAR which contains a number of aggregate biological variables. Then check 
whether PLAALS and PLAFL are selected (they are, as you will see). Close the 
window by selecting QUIT (or pressing Esc) and move to the main menu by typing 
F10 and then select the RUN SINGLE. 
We will briefly inspect the RUN PARAMETERS to see that the simulation will last 
from 1984 till 1995 and that the output period will be 13 (OUTFACT)* 7(MAXDELT) 
« 1 quarter. By giving ENTER we move to the second RUN PARAMETER screen 
and see that no Goodness-of-Fit will be calculated. Press ENTER to return to the 
RUN SINGLE menu and select 
Now we can run the simulation by selecting EXECUTE and we will see a startup 
screen that is displayed as long as FLATFISH is reading its files. When the 
simulation has finished, press ESC to return to the RUN SINGLE menu and select 
GRAPH to get a graphical display of results. We see a dome-shaped figure for the 
fishing mortality (PLAFL) and a steady increase in average length in the stock 
(PLAALS) which levels of after a certain period. But how well do these results 
behave as compared to data. In order to make the comparison we have to feed 
data into the model. 
Return to the main menu by pressing F10. Then select CALC.VAR by entering 
MODEL 
VARIABLES/PARAMETERS 
and selecting CALC.VAR. To add data for PLAALS move the cursor-line to that 
variable (up- and down arrows) and select the menu option OBSERVATIONS (left-
and right arrows). Press ENTER to select and fill in: 
flatfishMen.mat 
You will see that behind PLAALS in the column DATA the word NEW is displayed. 
Do the same for the fishing mortality PLAFL, but here you fill in: 
flatfishWpa.mat 
Now, there is but one thing lacking; i.e. we have to specify the kind of error that is 
associated with the variable(s). In order to calculate Goodness-of-Fit SENECA 
needs a specification of the errors. We can choose to define relative errors (i.e. a 
smaller error for a smaller value; like a percentage), or an absolute error (i.e. 
irrespective of the value itself, like a constant). As a first try we will implement 
relative errors of 10%. While we are still on the cursor-line for PLAFL, move over to 
the menu item CHANGE and press ENTER. Then move to the line REL. ERROR 
and fill in 0.1 and press ENTER to confirm. Do the same for PLAALS. Select QUIT 
and type YES for saving the file. 
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Before we start a new simulation, we have to change the RUN PARAMETERS in 
order to enable calculations of GoF. From the main menu, choose: 
RUN SINGLE 
RUN PARAMETERS 
and press ENTER to go to the second screen. Change the first line GOODNESS 
OF FIT MODEL by pressing the space-bar until it says MEAN. The second line 
GOODNESS OF FIT VARIABLE should already say MEAN. Press ENTER to 
accept and answer YES to the questions Run parameters changed? Are you sure? 
Next, select EXECUTE. 
The result should look something like this: 
Best fit: PLAALS Worst fit: PLAFL 
GoF( 1.00): 0.51510 
GoF( 1.50): 0.43471 
GoF( 2.50): 0.30502 
GoF( 5.00): 0.90163E-01 
The interpretation of this result is that the simulated results do not even fall within 
the range around the data that is spanned by the GoF-band 5.0 (otherwise the GoF 
would have been zero). Furthermore, the average length in the stock is better 
predicted than the fishing mortality. We can visualize this result in the GRAPH 
option 
SELECT 
1ST Y-SERIES 
choose: PLAALS by clicking with the mouse 
click on ENTER with the mouse 
Then choose 
ADJUST 
ALLY-SERIES 
Fill in at the question OBSERVED DATA: Y (for yes). 
To show the graph, choose 
VIEW 
GRAPH 
and wait a few second until the graph is displayed. Press the "+" button to select 
the next variable, or the button to select the previous one. 
6.2 FLATMAN: full simulation 
In this second example we will use the combination of the flatfish manager 
(FLATMAN) to stage two simulations and SENECA (optional) to display results. 
Start the flatfish manager in the standard configuration at the DOS prompt by 
typing: 
FLATMAN 1991 
6.2.1 Full simulation: 1991 only 
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As a first try, we will keep all the setup-values that are defined in the 1991 
scenario. It will be a run for 1991 only. After loading the data-files, the only thing to 
do in the main menu is to press the option 
7. run scenario 
After reading the variable files into the FLATFISH program, the simulation will start 
showing a screen like below. 
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FLATMAN main menu 
At the end of the run, FLATFISH will hand over the control to FLATMAN and we 
return to the main menu. To inspect the logfiles, select: 
8. logfiles 
and then 
8.1 edit logfiles 
The editor will then show all ASCII logfiles that were written during the simulation. 
Closing the editor will return you to the main menu. 
If you prefer graphical inspection and you have SENECA available, select: 
9. utilities 
Then: 
9.1. run SENECA 
and in SENECA choose: 
RUN SINGLE 
GRAPH 
and then select the variables of interest, e.g. PLASSB (plaice spawning stock 
biomass) or PRICEPLA (price of plaice). 
To save the results of the simulation, select: 
8. logfiles 
and then 
8.3. save logfiles 
A batch file takes over the copying of the result files to the directory \RESULTS. 
The files are stored with a 3-letter code which the user has to supply. 
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6.2.2 Full simulation: extension of simulation period 
Assuming we have arrived back in the main menu of FLATMAN (or alternatively 
that we started FLATMAN again with the specifications as in the previous section), 
we will now extend the time-period of the simulation. Select: 
0. Change simulation period 
and the give the following answers to the questions: 
Specify the day-month-year of the start of the simulation : 01 -01-1991 
Specify the day-month-year of the end of the simulation : 06-01-2000 
Pause between years: no 
Last data year : 1991 
This means that we extend the simulation but without using additional data. 
Effectively this is the same as assuming a status-quo fishing compared to the 1991 
situation with a plaice box in operation in quarters 2 and 3. 
To start the simulation, select 
7. run scenario 
The interpretation of results is similar as in the above section. Make sure to save 
the results to disk so that later comparisons can be made. 
6.2.3 Full simulation: closing areas 
In the last example of a full bio-economic simulation, we will keep the simulation 
period as in the above example, but we will close the plaice box for the whole year, 
and then we will then compare the results. In the main menu, select 
2. Technical policy 
and then 
2.1. Closed areas 
select the following rectangles for closure: 
35F5, 36F5, 36F6, 36F7, 36F8, 37F8, 38F8, 39F8, 37F7, 38F7, 39F7, 
40F7, 41F7, 42F7 
and press 
Enter 
to end the selection. In the next screen on the selection of months of closure, 
select: 
0 (whole year) 
and press 
Enter 
In the screen on the selection of HP-groups, select 
3 4 5 6 (i.e. HP > 300) 
In the screen on the distribution of effort, select 
1 (distribution according to current effort pattern) 
FLATMAN will then show the updating of the relative effort files (MONTH...). In the 
final screen for this option, answer the question for adjustment of the EU effort, 
with 
y (yes) 
In the main menu, choose 
7 (run scenario) 
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Save the logfiles using option 8 in the main menu. Start a spreadsheet program 
(e.g. EXCEL) and import the summary logfiles (SUMMARY.xxx). Try and plot any of 
the variables (e.g. plaice spawning stock biomass) in order to compare the results. 
6.3 Sensitivity analysis 
The FLATFISH model contains a large set of parameters, many of which are 
difficult to estimate or to measure. To get an impression of the sensitivity of the 
model for a certain parameter value, we can run a sensitivity analysis from 
SENECA (we could also run it from the dos-prompt of from the FLATMAN shell). 
When you are at the dos-prompt in the flatfish directory, type 
1991 
and the 1991 data-file will be expanded. Type 
SENECA 
to start seneca. We first have to select the parameter of which we want to 
investigate the sensitivity. Suppose we want to see the effects of changing the 
random seed parameter that generates the recruitments from a log-normal 
distribution (recruitment option 4). We have to change the CALCRECR parameter 
in FLATFISH.PAR and we have to make sure that the STARTSEED parameter in 
RECRUIT.PAR is selected as a random parameter with appropriate bounds. 
Select 
MODEL 
VARIABLES/PARAMETERS 
Flatfish.par 
Change the value of CALCRECR from 3 to 
4 
Next, select 
VARIABLES/PARAMETERS 
Recruit, par 
move the cursor line to the STARTSEED parameter and press enter to see the 
values for that parameters. Accept the default values (or change them at will) by 
pressing enter. 
Press Escape until you get back to the main menu of SENECA. To start the 
sensitivity analysis choose the options 
SENSITIVITY 
RUN PARAMETERS 
and extend the simulation period to the stop values 
2000-01-06 
Press 
Enter 
to arrive at the next screen, where the goodness of fit model should be changed to 
mean 
by pressing the space bar. Enter the following values: 
NBand : 4 
Band(1) : 1 
Band(2) : 1.25 
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Band(3) : 1.5 
Band(4) : 2 
Confirm the verify question with 
y(yes) 
Now, select 
INPUT 
Parameters 
and set the number of random runs to 
10 
This value is chosen for illustration purposes only. Press enter and start the 
sensitivity run by selecting: 
Execute 
For details on the storage and interpretation of results, refer to the SENECA 
manual (Hoop etat, 1992). 
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7. Solving problems 
FLATFISH has been written in Fortran, using partly pre-formatted code from the 
simulation environment SENECA. It has been compiled with the LAHEY F77L-
EM/32 fortran compiler, version 5.20. The shell program FLATMAN has been 
written in Turbo Pascal, version 7. Errors in running FLATFISH can thus originate 
from different sources. 
The most common errors are: 
• file not present errors. 
This occurs for example when you want to run FLATFISH from the dos-prompt and 
you did not unpack the necessary table files. The first file to be read by FLATFISH 
is POINTER.TAB and if it does not find it on the flatfish directory, and error 
message is displayed. 
Solution: make sure all the necessary table files are in the flatfish directory, for 
example by unpacking a standard run. 
• time-step errors 
If you specify a very long simulation period, the minimum time-step in SENECA is 
likely to give an error message. 
Solution: make the minimum time-step a little bit larger (as appropriate). The time-
step is set in the RUN PARAMETERS menu. 
• general file reading errors in FLATMAN. 
The screen below shows a very typical error message, usually from running 
FLATFISH from within the shell program FLATMAN: 
Schol case: simulatie model voor platvis (c) LEI en RIVO> Februari 1 9 9 6  
Vangsten: Tijd : O.0 
Week : 1 
Maand: 1 
Jaar : 19'91 
INFL.TAB 
Array subscript exceeds allocated area (See Section S , 4 . 1  in Lahey Language 
Reference) 
in start__eço__init at line 4068 
Galled by xstart at line 259 
Called by xsimuTate at line 94 
Galled: by flatfish at line 68 
Opmerkingen: 
Aantal: schepen: 385 ( 39 91 44 58 73 81) 
FLA TFISH/FLA TMAN errormessage 
This indicates an error in the input files. It could for example signify that the 
ECOPAR.TAB and BIOPAR.TAB files contain only zero's due to a reading error in 
FLATMAN. If an error of this type occurs, please contact the authors (via email) 
and request for assistance. In some cases the error has been seen in connection 
with running in a Windows (3.1) dos-box. You might want to try to run it from the 
plain dos-prompt to make sure it is not a windows problem 
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9. Tables 
Table 2 Composition of length groups and the terminology in the biological and economic section 
biological 
plaice 
economic size (cm) biological 
sole 
economic size (cm) 
PLAICE1 pre-discards 5-15 SOLE1 pre-discards 5-15 
PLAICE2 discards 15-27 SOLE2 discards 15-24 
PLAICE3 4 27-34 SOLE3 5 24-27 
PLAICE4 3 34-38 SOLE4 4 27-30 
PLAICE5 2 38-41 SOLE5 3 30-33 
PLAICE6 1 >41  SOLE6 2 33-38 
SOLE7 1 >38  
The first column indicates the biological length categories (and state variables) 
ranging from smallest to largest, the second column indicates the economical 
(Dutch market) categories ranging from largest to smallest and two discard 
categories, the third column indicates the size class in cm. 
Table 3 Cost components of FLATFISH fishing fleets 
Cost component % of total costs 
1. Fuel costs 15 
2. Costs depending on effort (excluding fuel) 10 
3. Crew share 35 
4. Costs depending on landings (excluding crew share) 7 
5. Depreciation and interest costs 23 
6. Other costs 10 
table 4 Ships subdivided in horsepower-groups. 
HP-group engine power (hp) 
1 1-260 
2 261-300 
3 301-1100 
4 1101-1500 
5 1501-2000 
6 >2000 
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10. Figures 
Figure 1 FLATFISH 2.0 spatial schematization 
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Longitude 111 112 113 114 115 116 117 118 119 120 44 17 
57 101 102 103 104 105 106 107 108 109 110 43 16 
90 91 92 93 94 95 96 97 98 99 100 42 15 
56 79 80 81 82 83 84 85 86 87 88 89 41 14 
69 70 71 72 73 74 75 76 77 78 40 13 
55 58 59 60 61 62 63 64 65 66 67 68 39 12 
48 49 50 51 52 53 54 55 56 57 38 11 
54 39 40 41 42 43 44 45 46 47 37 10 
30 31 32 33 34 35 36 37 38 36 9 
53 24 25 26 27 28 29 
35 8 
20 21 22 23 34 7 
52 16 17 18 19 33 6 
13 14 15 32 5 
51 11 12 31 4 
8 9 10 30 3 
50 4 5 6 7 29 2 
1 2 3 28 1 
ICES rectangle £7 E8 E9 F0 F1 F2 F3 F4 F5 F6 F7 F8 
Flatfish x-coordinate 1 2 3 4 5 6 7 8 9 10 11 12 
Note that the rectangles 1 to 10 (channel area) are still available, but are no longer 
used in simulations, since the channel corridor caused severe anomalies in the 
distribution pattern of plaice (a lock-in effect). 
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Figure 2 FLATFISH 2.0: flowdiagram 
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Appendix 1 User interface FLATMAN.EXE 
0. Change simulation period 
1. TAC's and Quota 
1.1 Plaice 
1.2 Sole 
2. Technical policy 
2.1 Closed areas 
2.2 Mesh size, technical adjustments etc. 
2.3 Technical improvement 
2.4 Standard HP-days vs HP-days 
3. Structure policy 
3.1 Adjustment of the fleet 
3.1.1 by size 
3.1.2 by age 
3.1.3 ad-random 
3.1.4 manual adjustment 
3.2 Days-at-sea 
4. Prices/marketing 
4.1 Prices for Plaice 
4.2 Prices for Sole 
5. Economy 
5.1 Price of fuel 
5.2 Use VIRIS for catches 
5.3 Use PVV prices 
5.4 Adjust base year 
5.5 Adjust scale factor EU effort 
6. Biology 
6.1 Recruitment for plaice and sole 
6.1.1 Recruitment size for Plaice 
6.1.2 Recruitment size for Sole 
6.1.3 Relative dispersion of the 
recruitment for Plaice 
6.1.4 Relative dispersion of the 
recruitment for Sole 
6.2 Growth for Plaice and Sole 
6.2.1 Speed of growth for Plaice/Sole 
6.2.2 Quarterly growth factor for 
Plaice 
6.2.3 Quarterly growth factor for Sole 
6.3 Select starting distribution for Plaice 
6.4 Select starting distribution for Sole 
6.5 Catchability coefficients for Plaice 
6.6 Catchability coefficients for Sole 
7. Run scenario 
8. Log files 
8.1 Edit logfiles 
8.2 Print logfiles 
8.3 Save logfiles 
9. Utilities 
9.1 Run SENECA 
9.2 Run SMU 
9.3 Edit file 
9.4 Dos command 
9.5 Restore DATA/TABLE files 
47 
